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TITLE 

METHOD AND DEVICE FOR DETECTING WHETHER THE ALIGNMENT OF 
BIT LINE CONTACTS AND ACTIVE AREAS IN DRAM DEVICES IS 

NORMAL 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a test method, and 
in particular to a method for detecting whether the 
alignment of bit line contacts and active areas in DRAM 
devices is normal, as well as a test device thereof. 
Description of the Related Art 

Fig. 1 is a layout of conventional deep trench 
capacitors in a memory device. Deep trench capacitors 10 
are disposed under the passing word lines. Transistors 
14 are electrically coupled to the storage nodes? 16 of 
the capacitors 10 through the diffusion regions 18. The 
diffusion regions 20 are connected to plugs 22 coupled to 
bit lines (not shown) . The transistors 14 are driven by 
word lines 12, the channels under the word lines 12 are 
conductive when appropriate voltages are applied to the 
word lines 12. Consequently, the current produced 
between the diffusion regions 18 and 20 may flow into or 
out of the storage nodes 16. 

After the deep trench capacitors 10 are completely 
formed in the substrate, trench isolations are formed in 
the substrate and deep trench capacitors 10 to define 
active areas. The word lines 12 are then formed on the 
substrate, the diffusion regions 18 and 20 are formed in 
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the active areas by word lines 12 during the implant 
process, and the diffusion regions 18 and 2 0 are located 
on two sides of the word lines 12. Finally, the plugs 22 
are formed on the diffusions 22. The adjacent memory 
cells may have a current leakage and cell failure which 
reduce the process yield if the masks of active areas and 
the bit line contacts did not align accurately. 

Therefore, the process yield and reliability of the 
memory cells can be improved if alignment inaccuracy 
between the masks of active areas and the bit line 
contacts can be controlled within an acceptable range. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the invention is to detect 
whether the alignment of bit line contacts and active 
15 areas in DRAM devices is normal. 

According to the above mentioned objects, the 
present invention provides a test device for detecting 
whether the alignment of bit line contacts and active 
areas in DRAM devices is normal. 

20 In the test device of the present invention, a bar- 

type active area is disposed in the scribe line and has a 
center, a predetermined width and a predetermined 
resistivity. A bit line contact is disposed on the 
center of the bar- type active area. A bit line has a 

25 first terminal, a second terminal and a center, wherein 

the center is coupled to the bit line contact, and the 
bit line is essentially perpendicular to the bar-type 
active area. Two plugs are disposed on the first 
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terminal and the second terminal of the bar-type active 
area respectively, and the two plugs are electrically 
coupled to the first terminal and the second terminal of 
the bar- type active area respectively. 

According to the above mentioned objects, the 
present invention also provides a method for detecting 
whether the alignment of bit line contacts and active 
areas in DRAM devices is normal. 

In the method of the present invention, a wafer with 
at least one scribe line region and at least one memory 
area is provided. A plurality of memory cells in the 
memory area and at least one test device in the scribe 
line region are formed simultaneously, wherein the memory 
area has bit line contacts and active areas. A first 
resistance and the second resistance are detected by the 
first terminal and second terminal of the bit line and 
the two plugs of the detection device, respectively. 
Whether the alignment of the bit line contact and the 
bar- type active area of the test device are normal is 
determined according to the first resistance and the 
second resistance. Finally, normal alignment of the bit 
line contacts and the active areas in memory devices is 
determined according to whether the alignment of the bit 
line contact and bar-type active area of the test device 
is normal. 

A detailed description is given in the following 
embodiments with reference to the accompanying drawings. 
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BRIEF DESCRIPTION OP THE DRAWINGS 

The present invention can be more fully understood 
by reading the subsequent detailed description and 
examples with references made to the accompanying 
drawings , wherein : 

Fig. 1 is a layout of conventional deep trench 
capacitors in a memory device; 

Fig. 2 is a layout of the test device according the 
present invention; and 

Fig. 3 shows the equivalent circuit diagram of the 
test device according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. 2 is a layout of the test device according the 
present invention. The test device detects whether the 
alignment of bit line contacts and active areas in DRAM 
devices is normal, wherein at least one test device is 
disposed a scribe line region 160 of a wafer 100. 

A bar-type active area 11 is defined in the scribe 
line region 160 of the wafer 100 by trench isolation, 
wherein the bar-type active area 11 has a predetermined 
width W, and a center. A bit line contact 15 is disposed 
on the center of the bar-type active area 11. A bit line 
13 has a center aligned to the bit line contact 15, and a 
first terminal 13c and a second terminal 13d. The bit 
line 13 is essentially perpendicular to the bar-type 
active area 11. Further, two plugs CS A and CS B are 
disposed on the first and second terminals (13c and 13d) 
of the bar-type active area 11. Two word lines 121 are 
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disposed above two sides of the bar-type active area 11 
respectively, and the two word lines 121 are essentially 
parallel to each other. 

Fig. 3 shows the equivalent circuit diagram of the 
test device according to the present invention. Usually, 
a first resistance Ri can be determined by the first plug 
CS A and the first terminal 13c of the bit line 13, and a 
second resistance R 2 can be determined by the second plug 
CA B and the second terminal 13d of the bit line 13. For 
example, a first corresponding current can be detected by 
applying an appropriate voltage difference between the 
first plug CS A and the first terminal 13c of the bit line 
13. Also, a second corresponding current can be detected 
by applying an appropriate voltage difference between the 
second plug CS B and the second terminal 13d of the bit 
line 13. Consequently, the first and second resistance 
levels (Ri and R 2 ) are obtained according to the first and 
second corresponding current and the appropriate voltage 
difference . 

The first resistance Ri includes a resistance Rac, a 
junction resistor CBR between the bit line contact 15 and 
the bar-type active area 11, and a junction resistor CSRi 
between the bar- type active area 11 and the first plug 
CSA. That is R\ = Rac + CBR + CSRi (l) 

The second resistance R 2 includes a resistance Rbd, a 
junction resistor CBR between the bit line contact 15 and 
the bar-type active area 11, and a junction resistor CSR 2 
between the bar-type active area 11 and the second plug 
CSB. That is R2 = Rbd + CBR + CSR2 (2) 

Further, the resistance levels 
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Rac = Raa x - I , ;3 ) 
Rbd = RAA* iL ~ AL) (4) 

W K } 

Equations 5 and 6 are obtained by substituting 
equations 3 and 4 in equations 1 and 2 respectively. 

5 R\ = Raax L + AL + CBR + CSR\ (5) 

W 

Ri = Raax L ~ ^ + CBR + CSRi (6) 

The junction resistance CSRi between the first plug 
CS A and the active area 11 equals the junction resistance 
CSR 2 between the second plug CSB and the active area 11 

10 because the bit line contact 15 and the first and second 

plugs CS A and CS B are formed in the same process with the 
same conditions and parameters. Also, resistance per 
unit area in equations 5 and 6 are both (predetermined 
resistivity) , and two sides of active area 11 both have a 

15 predetermined width w. Furthermore, the distance from 

the bit line contact 15 to the first and second terminals 
(13c and 13d) are both L. Thus, equations 7 and 8 are 
obtained according to the equations 5 and 6. 

_ _ _ 2AL 

R\- Ri = Raax f7) 

20 M = Wx*^*l (Q) 

Therefore, the alignment shift AL between the bit 
line contact 15 and the bar-type active area 11 can be 
obtained if the first resistance Ri and the second 
resistance R 2 are detected. That is to say, the alignment 
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between the bit line contact 15 and the bar-type active 
area 11 is normal when the first resistance Ri equals the 
second resistance R 2 . 

For example, reference to Fig. 2, the lit line 
contact 15 is shifted by a distance AL along the 
direction XI if the masks of bit line contact 15 and the 
bar-type active area 11 have an alignment shift AL in the 
direction XI. If this condition is met, the first 
resistance Ri is larger than the second resistance R 2 
because the resistance is proportional to the length of 
the conductor, and the alignment shift AL can be obtained 
according to the equation 8. Also, the lit line contact 
15 is shifted a distance AL along the direction X2 if the 
masks of bit line contact 15 and the bar-type active area 
11 have an alignment shift AL in the direction X2 . If 
this condition is met, the first resistance Ri is smaller 
than the second resistance R 2 because the resistance is 
proportional to the length of the conductor, and the 
alignment shift AL can be obtained according to the 
equation 8. 

The invention also provides a method for detecting 
whether the alignment of bit line contacts and active 
areas in DRAM devices is normal. In the method of the 
present invention, a wafer 100 with at least one scribe 
line region and at least one memory area 160 is provided. 

A plurality of memory cells in the memory area and 
at least one test device in the scribe line region are 
formed simultaneously, wherein the memory area has bit 
line contacts and active regions. The structure of the 
test device is shown in Fig. 2, and the active regions in 
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the memory regions and the bar- type active area in the 
test device are formed by the same mask and the same 
process, the bit line contacts in the memory device and 
the test device are formed by the same mask and the same 
process . 

After that, the first resistance Ri is detected by 
the bit line contact 15 and the first terminal 13c of the 
bit line 13 in the test device, and the second resistance 
R 2 is detected by the bit line contact 15 and the second 
terminal 13d in the test device. 

The normal alignment of bit line contact 15 and bar- 
type active area of test device is determined according 
to whether the first resistance Ri is equal to the second 
resistance R 2 . 

The memory area and test device may have the same 
alignment shift between the bit line contacts and the 
active areas due to use of the same masks and the same 
process. Thus, normal alignment of bit line contacts and 
active regions in memory areas can be obtained according 
to whether the alignment of bit line contact 15 and bar- 
type active area 11 of the test device is normal. The 
alignment shift between the bit line contacts and the 
active areas in the memory area can be obtained according 
to the equation 8. 

In the present invention, the test device is 
disposed in the scribe line region and is formed by the 
same masks and process as the bit line contacts and 
active regions in memory areas simultaneously. 
Therefore, the test device disposed in the scribe line 
region can detect the alignment shift between the bit 



8 



Client's ref.:91042 /2003-04-04 
File : 0548-8341US/f inal/Dennis/steve 

line contacts and the active regions in memory areas 
because the test device and the memory areas may have the 
same alignment shift when masks have misalignments. 
Further, in the present invention the test device is 
5 disposed in the scribe line region to avoid occupying 

layout space in the memory areas. 

While the invention has been described by way of 
example and in terms of the preferred embodiments, it is 
to be understood that the invention is not limited to the 

10 disclosed embodiments. To the contrary, it is intended 

to cover various modifications and similar arrangements 
(as would be apparent to those skilled in the art) . 
Therefore, the scope of the appended claims should be 
accorded the broadest interpretation so as to encompass 

15 all such modifications and similar arrangements. 
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